The main purpose of the present article is to give some new Hilbert's sum type inequalities, which in special cases yield the classical Hilbert's inequalities. Our results provide some new estimates to these types of inequalities.
Introduction
The classical Hilbert's inequalities can be stated as follows ( [1] , p.226)
Hilbert's integral inequality: Let f (x), g(x) ≥ 0, 0 < x + y dxdy ≤ π sin(π/p) Hilbert's integral inequality and its discrete form were studied extensively and numerous variants, generalizations, and extensions appeared in the literature [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and the references cited therein. The main purpose of the present article is to give some Hilbert's sum form inequalities, which in special cases yield some Hilbert's type inequalities. Our main results are given in the following inequalities.
Hilbert's sum discrete inequality If a m ≥ 0, b m ≥ 0, c m ≥ 0, d m ≥ 0, where m = 0, 1, . . . , and p > 1 and q = p/(p − 1), and 0 < Hilbert's sum integral inequality If p > 1, 1
. . , f (n) exists and positive and f (n) ∈ L(0, ∞), (n = 0, 12, . . .), (f (0) := f ), where L p denotes the space of all Lebesgue integrable function (If p = 1, we obtain L), and let
.
(1.5)
Inequality (1.4) is just a special case of (2.7) established in the Section 2.
Main results
with equality if and only if a 1 /b 1 = · · · = a m /b m .
. . , and p > 1 and q = p/(p − 1), and 
Moreover, g(y) and f (x) have the same conditions as above, then
where C is as in (1.5) , and which is the best possible. Here Γ(u) is the Gamma function. 
where C is as in (1.5) , and which is the best possible. 
Proof First, we prove that (2.5) holds for k = 1. Noting that
This shows (2.5) right for k = 1.
Suppose that (2.5) holds when k = r − 1, we have
From (2.2) and (2.6), we have
This shows that (2.5) is correct if m = r − 1, then m = r is also correct. Hence (2.5) is right for
This proof is complete.
Theorem 2.2 Let p, q, γ, λ, f (x), g(y) are as in (2.4) .
7)
where C ′ and C are as in (1.5) .
Proof First, we prove that (2.7) holds for m = 1. From Lemmas 2.3 and 2.4, we hgave
where C ′ is as in (1.5) From (2.8) and (2.9), and in view of Lemma 2.1, we obtain
This shows (2.7) right for m = 1.
Suppose that (2.7) holds when m = r − 1, we have
y q(n+1)−λ−qγ−1 (Cy qγ + (r − 1)C ′ )(g (n) (y)) p dy This completes the proof of Theorem 2.2.
